Vineyard Workers: Christophe Bernard, et al. CCMSA, France-Objectives: This study explored the associations between biomechanical and psychosocial work factors and musculoskeletal symptoms in vineyard workers. Methods: This crosssectional study was based on a random sample of 2,824 male and 1,123 female vineyard workers in France. Data were collected using a self-administered questionnaire. Neck/shoulder, back and upper and lower extremity symptoms were evaluated using the Nordic questionnaire. Biomechanical exposures included 15 tasks related to vineyard activities. Psychosocial work factors included effort-reward imbalance and overcommitment, measured using the effort-reward imbalance model, and low job control and insufficient material means. Statistical analysis was performed using logistic regression analysis, and the results were adjusted for age, body mass index, educational level, work status and years in vineyard. Results: Pruning-related factors increased the risk of upper extremity pain for both genders, of back pain for men and of neck/shoulder and lower extremity pain for women. Driving increased the risk of neck/shoulder and back pain among men. Psychosocial work factors, which were insufficient material means, overcommitment (both genders), effort-reward imbalance (men) and low j o b c o n t r o l ( w o m e n ) , w e r e a s s o c i a t e d w i t h musculoskeletal symptoms, back and upper extremity pain for both genders and neck/shoulder and lower extremity pain for men. Conclusions: These results underlined that both biomechanical and psychosocial work factors may play a role in musculoskeletal pain among vineyard workers. Prevention policies focusing on both biomechanical and psychosocial work exposures may be useful to prevent musculoskeletal symptoms. (J Occup Health 2011; 53: 297-311) Key words: Biomechanical exposures, Musculoskeletal symptoms, Psychosocial work factors, Vineyard workers Musculoskeletal symptoms are considered to be a major occupational health issue especially among blue collar and service workers. The prevalence of these symptoms may be high, as the prevalence of back or neck/shoulder pain may be up to 40% 1) and often more in some sectors of work. These disorders lead to high human, social and economic costs (health care, disability, sickness absence, early retirement, etc.) [2] [3] [4] . In addition, musculoskeletal disorders are one of the leading occupational diseases in France and in many other industrialized countries. The etiology of these disorders is probably multifactorial and involves both biomechanical and psychosocial work exposures. However, whereas biomechanical factors are recognized as well-known risk factors, the etiological role of psychosocial work factors may be more controversial, as showed in literature reviews that provided little evidence for this role [5] [6] [7] . These reviews also underlined the lack of adjustment for biomechanical factors in the published studies on psychosocial work exposures. Indeed, some authors showed that controlling for biomechanical factors may be essential to study the role of psychosocial work factors in musculoskeletal symptoms 8, 9) . But studies exploring the association of biomechanical and psychosocial work factors simultaneously with 298 J Occup Health, Vol. 53, 2011 musculoskeletal symptoms remain rare, as is the use of validated instruments to measure psychosocial work factors. Furthermore, there has been no previous study on the association between psychosocial work factors and musculoskeletal symptoms in vineyard workers. Studies have focused on chemical exposures (pesticide, fungicide, etc.) and on biomechanical factors, such as the use of pruning shears, that increase the risk of musculoskeletal hand-wrist disorders, but information remains sparse in this population 10, 11) . Effort-reward imbalance model is one of the major job stress models 12) and postulates that the imbalance between effort spent and reward received at work may be detrimental for health outcomes. The instrument derived from this conceptual model allows measurement of three factors: effort, reward and overcommitment. Effort refers to demanding aspects of work (quantitative and qualitative load, overtime, responsibilities, etc.), and reward refers to support/esteem, promotion prospects, salary and job security. Overcommitment is a personal motivational pattern of excessive work-related commitment and may be considered as an additional risk factor per se, and it may also increase the effect of effort-reward imbalance on health. Effort-reward imbalance was found to be associated with cardiovascular diseases 13) and mental disorders 14) , but for other health outcomes, the literature appears more sparse 15, 16) . Studies exploring the association between this conceptual model and musculoskeletal disorders are still lacking. Some studies have suggested that effort-reward imbalance and/or overcommitment may be associated with musculoskeletal pain in various working groups, including hotel room cleaners 8) , hospital workers 17) , nurses 18) , call center computer operators 9) , transport employees [19] [20] [21] , dental technicians 22) and public sector employees 23) . The objectives of this study were to explore the associations between biomechanical and psychosocial work factors and musculoskeletal symptoms in a sample of vineyard workers using a validated instrument for measuring effort-reward imbalance model and biomechanical factors relevant to this population.
Musculoskeletal symptoms are considered to be a major occupational health issue especially among blue collar and service workers. The prevalence of these symptoms may be high, as the prevalence of back or neck/shoulder pain may be up to 40% 1) and often more in some sectors of work. These disorders lead to high human, social and economic costs (health care, disability, sickness absence, early retirement, etc.) [2] [3] [4] . In addition, musculoskeletal disorders are one of the leading occupational diseases in France and in many other industrialized countries. The etiology of these disorders is probably multifactorial and involves both biomechanical and psychosocial work exposures. However, whereas biomechanical factors are recognized as well-known risk factors, the etiological role of psychosocial work factors may be more controversial, as showed in literature reviews that provided little evidence for this role [5] [6] [7] . These reviews also underlined the lack of adjustment for biomechanical factors in the published studies on psychosocial work exposures. Indeed, some authors showed that controlling for biomechanical factors may be essential to study the role of psychosocial work factors in musculoskeletal symptoms 8, 9) . But studies exploring the association of biomechanical and psychosocial work factors simultaneously with musculoskeletal symptoms remain rare, as is the use of validated instruments to measure psychosocial work factors. Furthermore, there has been no previous study on the association between psychosocial work factors and musculoskeletal symptoms in vineyard workers. Studies have focused on chemical exposures (pesticide, fungicide, etc.) and on biomechanical factors, such as the use of pruning shears, that increase the risk of musculoskeletal hand-wrist disorders, but information remains sparse in this population 10, 11) . Effort-reward imbalance model is one of the major job stress models 12) and postulates that the imbalance between effort spent and reward received at work may be detrimental for health outcomes. The instrument derived from this conceptual model allows measurement of three factors: effort, reward and overcommitment. Effort refers to demanding aspects of work (quantitative and qualitative load, overtime, responsibilities, etc.), and reward refers to support/esteem, promotion prospects, salary and job security. Overcommitment is a personal motivational pattern of excessive work-related commitment and may be considered as an additional risk factor per se, and it may also increase the effect of effort-reward imbalance on health. Effort-reward imbalance was found to be associated with cardiovascular diseases 13) and mental disorders 14) , but for other health outcomes, the literature appears more sparse 15, 16) . Studies exploring the association between this conceptual model and musculoskeletal disorders are still lacking. Some studies have suggested that effort-reward imbalance and/or overcommitment may be associated with musculoskeletal pain in various working groups, including hotel room cleaners 8) , hospital workers 17) , nurses 18) , call center computer operators 9) , transport employees [19] [20] [21] , dental technicians 22) and public sector employees 23) . The objectives of this study were to explore the associations between biomechanical and psychosocial work factors and musculoskeletal symptoms in a sample of vineyard workers using a validated instrument for measuring effort-reward imbalance model and biomechanical factors relevant to this population.
Materials and Methods

Study sample
A cross-sectional survey was set up by 5 occupational physicians and 8 prevention advisors in 2005 to investigate musculoskeletal symptoms in vineyard workers belonging to Mutualité Sociale Agricole (MSA), the specific French social security system for the workers in the agriculture sector 24) . Among the 29 administrative geographical areas of MSA covering France as a whole, 24 agreed to participate to the survey, i.e., more than 80%. These 24 areas were covering 7 different terroirs, Alsace, Beaujolais, Côtes-du-Rhône/Provence, Bordelais/Cognac, Bourgogne/ Jura, Champagne, Roussillon/Tarn and Val-de-Loire. A total of 58,162 workers, employees or self-employed workers, fell under the MSA in these areas, and among them, 17,069 were selected randomly using a random sampling stratified on region (around 2,400 workers were selected in each terroir). The survey was based on a selfadministered questionnaire that was sent to all workers by mail. This questionnaire was composed of the following different sections: sociodemographic and personal characteristics, musculoskeletal symptoms, biomechanical and psychosocial work factors.
Questionnaire data
Musculoskeletal symptoms were evaluated using the Nordic questionnaire 25) . Neck/shoulder, back, upper extremity and lower extremity pain were defined using a diagram of the body by symptoms of pain or discomfort in the given areas within the previous 12 months. These four types of symptoms were studied as the outcomes of interest. The item in the self-administered questionnaire was as follows: Have you suffered from pain, stiffness or discomfort in any of the areas of the diagram within the last 12 months?
Biomechanical exposures at work were assessed by a set of items describing tasks related to vineyard activities. The detailed list of these items can be found in the appendix.
Psychosocial work factors were evaluated using the effort-reward imbalance (ERI) model 12) . The French version of ERI questionnaire was used to measure effort, reward and overcommitment 26) . Some items of the questionnaire were adapted for self-employed workers. Effort was measured by 6 items, reward was measured by 11 items and overcommitment was measured by 6 items. The scores, as well as the ratio between effort and reward, were constructed following recommandations 12) . An imbalance between effort and reward was defined by an effort-reward ratio higher than 1. High levels of overcommitment were defined by the upper tertile of the distribution. In addition to the ERI model, job control was assessed by one item evaluating whether the worker had liberty to organize the work as he/she wanted to. Finally, an item was related to material means available at the workplace and whether the workers considered the means sufficient to perform their work.
Other variables were also used in the analyses as covariates, including: gender, age, body mass index (BMI) in kg/m², educational level, work status (employee versus self-employed) and number of years in the vineyard sector.
Statistical analyses
The bivariate associations between covariates, biomechanical and psychosocial work factors and musculoskeletal symptoms were studied using the ChiSquare test. Logistic regression analysis was used to adjust for confounding. The four musculoskeletal symptoms were used as the dependent variables. The five covariates of age, BMI, educational level, work status and years in vineyard were forced into the models as independent variables. Biomechanical and psychosocial work factors were introduced in the models as independent variables only if they were associated with the outcome studied at a p-value of <0.10 in the bivariate associations. Backward stepwise regression was performed with a backward elimination for biomechanical and psychosocial work factors. The final models included the biomechanical and psychosocial work factors that remained significant at a p-value of <0.10. In the models in which both effortreward imbalance and overcommitment were retained, an interaction term between these two variables was tested. Statistical analysis was performed using SAS and separately for men and women.
Results
A total of 17,069 questionnaires were sent by mail, and among them, 3,963 questionnaires were filled in and returned, i.e., a response rate of 23% (21-27% according to terroir). A comparison between the working population belonging to MSA and the sample provided similar distributions for age and work status. However, the proportion of women, and especially of self-employed women over 50 yr of age, was lower in our sample than in the target population. As 16 workers did not state their gender in the questionnaire, the study sample was reduced to 3,947 workers for use in the analyses, 2,824 men and 1,123 women.
The prevalence of musculoskeletal symptoms is shown in Table 1 . The highest prevalence was found for back pain, and the lowest prevalence was found for lower extremity pain. Significant differences were observed between men and women, women being more likely to report neck/shoulder and upper extremity symptoms and men being more likely to report back and lower extremity pain.
The distribution of the sample according to covariates, biomechanical and psychosocial work factors is presented in Tables 2, 3. Significant differences were found between men and women for almost all covariates. Men were more likely to be younger, overweight and self-employed and to have a higher number of years in vineyard. Men were more likely to be exposed to low job control, effort-reward imbalance and high overcommitment than women. Men were more likely to be exposed to almost all biomechanical factors than women.
The bivariate associations between covariates and psychosocial work factors and musculoskeletal symptoms are presented in Table 4 . Higher age was associated with neck/shoulder pain for both genders and with lower extremity pain for women. Lower age was associated with back pain for men. Higher BMI was associated with lower extremity pain for both genders. Higher educational level was associated with neck/shoulder pain among women, and lower education was associated with lower extremity pain for both genders. Male and female self-employed workers were more likely to report neck/shoulder pain, and self-employed women were also more likely to report back pain. Male employees were more likely to report upper extremity pain than self-employed men. A higher number of years in vineyard was associated with neck/ shoulder pain for men and lower extremity pain for women. Insufficient material means were associated with neck/shoulder and upper extremity pain among men and with back pain among women. Low levels of job control were associated with upper extremity pain for both genders. Exposure to effort-reward imbalance was associated with neck/shoulder, back and lower extremity pain for men. High levels of overcommitment were associated with neck/shoulder and back pain for both genders and with upper extremity pain among men only.
The associations between biomechanical factors and musculoskeletal symptoms are shown in Table 5 . Among men, uprooting/planting, mechanized pruning, fixing/ training of vines and driving were found to be associated with neck/shoulder pain. Uprooting/planting, manual prepruning, mechanized pruning, fixing/training of vines, lopping/sucker removal/disbudding, lifting/paling and driving were risk factors for back pain. Use of equipment to aid pruning, manual prepruning, manual pruning, removal of old wood, fixing/training of vines, lopping/ sucker removal/disbudding, lifting/paling, topping/manual clipping and unfastening/unfixing of wires were associated with upper extremity pain. Lopping/sucker removal/ disbudding increased the prevalence of lower extremity symptoms. Among women, mechanized pruning, fixing/ training of vines and lopping/sucker removal/disbudding were associated with neck/shoulder pain. Mechanized pruning and lifting/paling increased the prevalence of back pain. Manual pruning, removal of old wood, fixing/ training of vines, lopping/sucker removal/disbudding, lifting/paling and thinning were risk factors of upper extremity symptoms. Manual prepruning, and unfastening/ unfixing of wires were associated with lower extremity pain. Several other associations were observed to be significant at p<10% only. Table 6 presents the results from logistic regression analysis. Older age was found to be a risk factor of neck/ shoulder pain for both genders and a protective factor for back and lower extremity pain for men. High BMI was a risk factor for lower extremity pain for both genders and a protective factor for neck/shoulder pain for men. Low educational level increased the risk of lower extremity symptoms among men. Working as an employee was a risk factor for upper extremity pain for men and a protective factor for back pain for women. A number of significant associations were observed regarding psychosocial work factors. Insufficient material means were found to increase the risk of upper extremity and neck/shoulder pain for men and of back pain for women. Low job control increased the prevalence of upper extremity pain for women. Exposure to effort-reward imbalance was observed as a risk factor of neck/shoulder, back and lower extremity pain for men. Overcommitment increased the prevalence of back pain for both genders and of upper extremity pain among men. Significant associations were observed for biomechanical exposures. Equipment to aid pruning was a risk factor of upper extremity pain for men. Manual prepruning increased the risk of back pain for men and of lower extremity pain for women. Manual pruning was found to be a risk factor of upper extremity pain for both genders. Mechanized pruning was a risk factor of back pain for men and of neck/ shoulder and lower extremity pain for women. Removal of old wood was associated with upper extremity pain among women. Lopping/sucker removal/disbudding was a risk factor of lower extremity pain among men. Lifting/ paling/training of vines/stapling/fixing of wires was associated with upper extremity symptoms among men. Driving of mechanized equipment increased the prevalence of neck/shoulder and back pain for men and was found to be a protective factor of upper extremity pain for women. In the model explaining back pain among men, both effortreward imbalance and overcommitment were retained. An interaction term between the two variables was tested but was found to be nonsignificant.
Discussion
Summary of main results
The prevalence of musculoskeletal symptoms was found to be high in this population of vineyard workers. The prevalence was found to be the highest for back pain and the lowest for lower extremity pain. Significant differences in the prevalence of all symptoms were observed between men and women. The covariates studied, i.e., age, BMI, education, work status and years in vineyard, displayed associations with musculoskeletal symptoms. Both biomechanical and psychosocial work factors were found to be risk factors of these symptoms. Insufficient material means, overcommitment (both genders), effort-reward imbalance (men) and low job control (women) were significantly associated with musculoskeletal symptoms: back and upper extremity pain for both genders and also neck/shoulder and lower extremity pain in men. Prepruning and pruning increased the risk of musculoskeletal symptoms; manual pruning was associated with upper extremity pain for both genders, whereas mechanized pruning was associated with back pain for men and with neck/shoulder and lower extremity pain for women. Specific tasks, such as removal of old wood (for women) and lifting/paling/training of vines/ stapling/fixing of wires (for men), were found to be risk factors of upper extremity pain, and lopping/sucker removal/disbudding was associated with lower extremity pain among men. Driving increased the risk of neck/ shoulder and back pain among men only.
Strengths and limitations
The present results may be subject to the following limitations. The response rate may be considered as low, and a selection bias may not be ruled out. Other studies showed that nonrespondents may be more likely to be in poor health conditions than respondents, and such a bias may lead to underestimation of the prevalence of health outcomes 27) . As the study design was cross-sectional, no causal conclusion could be drawn from this study.
Furthermore, a healthy worker effect may have operated, as people in poor health due to poor working conditions might have left the labor market or changed job or tasks, leading to a potential underestimation of the associations between occupational exposures and musculoskeletal symptoms. This kind of selection might explain why an association was found between equipment to aid pruning and upper extremity symptoms among men in this study, men with such symptoms being more likely to ask for this equipment (sitting position in a cabin or motorized seat). As all data were self-reported, a reporting bias connected to common method variance, for example, through negative affectivity and social desirability, may have led to inflated associations between exposures and outcomes. Limitations also included a limited variation in the occupational exposures studied, as our sample is based on a single occupation, something that may reduce statistical power, and a low statistical power in the female sample, which may have led to risk factors being missed for women. In addition, some potential risk factors may have been neglected as adjustment variables such as, for example, smoking and hormonal factors (for women). Strengths of the study deserve to be mentioned. This study was based on a large sample of vineyard workers covering 80% of the French geographical areas and allowing performance of a separate analysis for men and women, something reported to be crucial 28) . Furthermore, the study included both employees and self-employed workers, allowing study of the whole population of workers of this sector. This study had the originality to deal with a particular occupational group (vineyard workers) that has been examined very rarely in regard to psychosocial work factors and musculoskeletal disorders. This study included a detailed examination of biomechanical factors that are particularly relevant for this group of workers. A set of covariates including well-known risk factors of musculoskeletal symptoms (age, BMI, educational level and years in vineyard) was also included. Years in vineyard were used as a proxy measure of cumulative exposures to biomechanical factors that were not taken into account per se in the study. But adjusting for this variable may be an overadjustment in the study of psychosocial work factors, as it might measure not only duration of exposure to biomechanical but also to psychosocial working conditions. A validated instrument was used to measure ERI, and the study included overcommitment, a dimension that is seldom studied in the literature. Musculoskeletal symptoms were measured using a well-known instrument, the Nordic questionnaire, allowing the reporting of painful locations on a schematic drawing of the human body. Although this type of questionnaire does not provide a medical or clinical diagnosis, its validity has been demonstrated in particular for upper extremity musculoskeletal disorders 29) . Furthermore, we also studied lower extremity symptoms, a location very seldom investigated in the topic of psychosocial work factors, and especially effort-reward imbalance 17) . We studied both biomechanical and psychosocial work exposures as risk factors of musculoskeletal symptoms, something that may be considered as a major strength; some previous studies have underlined the need to control for a potential confounding effect of biomechanical factors in the study of the association between psychosocial work factors and musculoskeletal pain 8, 9) .
Comparison with literature
The prevalence of musculoskeletal symptoms observed in this study (Table 1) showed that back pain was particularly prevalent for both genders (12-month prevalence of more than 40%), as was neck/shoulder and upper extremity pain (12-month prevalence of more than 30% among women and of more than 25% for men).
Comparisons with other studies may be difficult because of differences in population studied and in outcome measurement. To our knowledge, this is the first large epidemiological study on musculoskeletal symptoms in vineyard workers. A study among various groups of workers in Denmark showed that the 12-month prevalences of neck/shoulder, low back, arm and lower limb pain were 37, 25, 18 and 18% respectively, but the authors did not use the same questionnaire, and their population was derived from various service sectors and industries 1) . Our results are in agreement with other studies showing that back pain is the location with the highest prevalence of symptoms 30) . The prevalence of musculoskeletal symptoms differed between men and women, as neck/shoulder and upper extremity pain were more prevalent among women than men, and this was the reverse for back and lower extremity pain in this population of vineyard workers. Differences in musculoskeletal symptoms were reported between men and women in the literature; in particular, the female gender was found to be a risk factor of neck pain 31) . Strong gender differences were also observed regarding occupational exposures, for both biomechanical and psychosocial work factors, in our study, confirming that even in the same occupation, men and women do not have the same working conditions 28) . The strongest differences between men and women were observed for the prevalence of exposure to several biomechanical factors, especially driving and staking/replacement of stakes, but also for uprooting/planting and pruning-related factors, men being more likely to be exposed. Such differences in exposure between men and women may contribute to explain the differences observed in the prevalence of symptoms. The higher prevalence of these exposures may at least in part explain the higher prevalence of some symptoms in men. The physical (muscle) strength needed for some vineyard tasks may explain the differences in occupational exposures between genders and consequently the gender differences in musculoskeletal symptoms and their risk factors. Some risk factors of musculoskeletal symptoms were common for both genders, but differences were also found in these risk factors between genders, suggesting that health response to exposure may also be different for men and women 28) . Our results suggest that psychosocial work factors may be associated with musculoskeletal symptoms differentially for men and women (effortreward imbalance was found to be a risk factor among men only, and low job control was found to be a risk factor among women only), which is in line with other studies reporting a differential role of psychosocial work factors in health outcomes 32) . All these differences reinforced the usefulness and need for stratified analyses by gender, as underlined by others 28, 33) . However, the smaller number of occupational risk factors observed among women in our study may also be related to a reduced statistical power in our female sample; some factors might be significant for men and not for women because of a lack of statistical power.
The covariates included established risk factors of musculoskeletal symptoms, age, BMI, educational level and years in job, that may be relevant to adjust for in multivariate analyses. These multivariate analyses (Table  6) showed that older age was associated with neck/ shoulder pain for both genders in our study, in agreement with a recent literature review 31) . We found that older age was a protective factor for back pain among men in our study. According to the literature review by Dionne et al. 34) , no specific patterns were detected for the association between age and back pain. However, most studies that considered severe forms of back pain found an increase of prevalence with increasing age. As our study focused on symptoms, this may explain why we did not observe such an association. In addition, a healthy worker effect may have operated and contributed to the inverse association observed between age and back pain among men. Overweight and obesity were associated with lower extremity symptoms for men and women, in agreement with previous studies on knee pain 35, 36) . We found an association of low educational level with lower extremity pain among men. Other studies have already reported social inequalities in musculoskeletal disorders in various populations 37) . Our findings suggest that the prevalence of musculoskeletal symptoms may be different between employees and self-employed workers; male employees were more likely to report upper extremity symptoms than self-employed men, and the prevalence of back pain was higher for self-employed women than for female employees. The differences in musculoskeletal symptoms between employees and self-employed workers were not totally explained by biomechanical and psychosocial work factors, suggesting that other factors not taken into account in our study might explain these work status differences, such as main tasks, content and organization of work. Years in vineyard was found to increase the risk of neck/ shoulder and lower extremity pain among men, but the association was not linear. This may be explained by a selection effect that may have excluded workers with a high number of years in job and poor musculoskeletal health from the vineyard. A systematic review by van der Windt et al. reported that duration of employment was a consistent risk factor of shoulder pain 38) . Regarding biomechanical exposures, our multivariate analyses showed that manual pruning was a risk factor of upper extremity pain for both genders, in agreement with an association between traditional blade sharpening and hand paresthesias observed in a study among Champagne vineyard workers 11) . As demonstrated previously, pruning imposes high biomechanical strains on the hand-wrist system, explaining the high prevalence of upper extremity disorders among these workers 10) . Mechanized pruning was associated with back pain for men and with neck/ shoulder and lower extremity pain for women in our study. These associations might be explained by the battery worn on the workers' belt and needed for use of hand-powered shears. Mechanized pruning was not observed as a protective factor of upper extremity pain in this study, which is contrary to a previous result showing that the prevalence of hand paresthesias was lower among employees who used electric pruning shears in the study in Champagne 11) . Manual prepruning was found to increase the risk of back pain for men and of lower extremity pain for women, results that may be consistent with the postural constraints and standing associated with this task. Other biomechanical factors were also found to be significant: removal of old wood (for women) and lifting/paling/training of vines/stapling/fixing of wires (for men) were associated with upper extremity pain, and lopping/sucker removal/disbudding was associated with lower extremity pain among men. Driving was a risk factor of both neck/shoulder and back pain for men, confirming the results of the effects of driving on low back pain found in other studies 39) . In the vineyard sector, driving of motorized equipment (tractors, harvesting machines) involves specific postural constraints, such as watching the work of the machine and turning all the time, that may explain the association with neck/shoulder pain observed in this study. To summarize, the most important biomechanical risk factors were pruning in association with upper extremity symptoms for both genders (OR=1.5), other pruning-related factors for the other locations of symptoms among men and women (ORs of 1.2-1.5) and driving in association with neck/shoulder and back symptoms for men (ORs of 1.4).
Regarding psychosocial work factors, the multivariate analyses showed a significant association between low job control and upper extremity symptoms among women, confirming previous findings showing an association of low levels of job control with clinically diagnosed upper extremity musculoskeletal disorders 40) and with upper extremity pain 20) . Our result is also in agreement with the review of Bongers et al. showing that low job control is often related to neck and upper limb symptoms; however, this association is neither strong nor specific according to these authors 5) . Some studies have explored the association betw een effo rt-rew ard imbalance model and musculoskeletal disorders in various occupational groups, but not in vineyard workers. Among them, two studies examined back and neck pain separately and showed that the association with effort-reward imbalance was stronger for neck pain than for back pain 17, 21) . Other studies showed an association of effort-reward imbalance with shoulder pain 8) , upper extremity pain 9) , neck/upper-extremity injury 17) , low back and neck injury 21) and musculoskeletal symptoms (nonspecified) 19, 23) . Our results among men are in agreement with these studies, except for upper extremity symptoms that did not display any association with effortreward imbalance in our study. Our findings also showed an association between effort-reward imbalance and lower extremity symptoms among men, confirming a result showing an association between effort-reward imbalance and hip pain in a previous study 20) . Only very few studies have explored the association of overcommitment with musculoskeletal symptoms. In our study, an association of overcommitment was observed with back pain for both genders and with upper extremity pain for men. Two previous studies showed that overcommitment was associated with neck, hip and lower extremity pain 20) and musculoskeletal symptoms (nonspecified) 23) . In our study, we found no significant interaction between effort-reward imbalance and overcommitment in association with back pain among men, suggesting that the effect of effortreward imbalance may not be different between workers with high and low overcommitment. Insufficient material means, which may be considered a marker of poor working conditions in general and of poor organizational and psychosocial work environment in particular, was found to be associated with neck/shoulder and upper extremity pain for men and with back pain for women. Finally, the two psychosocial work factors that displayed the strongest associations with musculoskeletal symptoms were low job control with upper extremity pain for women (OR=1.9) and effort-reward imbalance with neck/shoulder pain among men (OR=1.7).
Conclusion
This study suggested that both biomechanical and psychosocial work factors may play a role in musculoskeletal symptoms among vineyard workers. More prospective studies are needed to clarify the role of psychosocial work factors in musculoskeletal symptoms.
Prevention policies toward reducing both biomechanical and psychosocial work exposures may be useful to prevent musculoskeletal symptoms. Specific preventive actions to reduce these two kinds of exposures are needed in vineyard workers.
